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Definition and background
Inbiologicalsystems,traitsareoftenlinked
in ways that prevent simultaneous opti-
mization of all of them. The resulting ‘evo-
lutionary tradeoffs’ reﬂect necessary
compromisesamongthefunctionsofmul-
tiple traits. Such compromises are particu-
larly clear when energy must be allocated
among competing metabolic functions.
Energy allocated to growth is not available
for reproduction, immune function or
other energy-consuming processes [1].
An important implication of evolutionary
tradeoffs for medicine is the fact that opti-
mal health in all domains may not be
possible.
Examples in human biology and
public health
Where energy is limiting, tradeoffs may be
observed between growth and immune
function. In rural Bolivia, children with
elevated serum C-reactive protein (CRP), a
markerofinﬂammation,donotgainheight
asrapidlyoverthesucceeding3monthsas
those with low-normal CRP levels [2]. The
effectismoreacuteinchildrenunder5years
of age, who are in a more rapid growth
phase,thaninthoseoverﬁve.Childrenwith
greater reserves of stored energy, as mani-
festedbygreatersubcutaneousfatreserves,
are relatively buffered against the tradeoff
(Fig. 1)[2].
Adolescent pregnancy may result in a
tradeoffbetweenmaternalandfetalgrowth.
From the mother’s perspective, this is a
tradeoffbetweengrowthandreproduction.
In New Jersey, teenage girls who are still
growingallocatelessenergytotheirfetuses
when pregnant than those who have
completed their own growth [3]. Such a
tradeoffmaycontributetotheelevatedrisk
of obstetric complications in teenage
pregnancies.
Examples in clinical medicine
Prescription ofhormonereplacement ther-
apy to post-menopausal women may re-
duce the risk of osteoporosis and ovarian
cancerbutincreasetheriskofbreastcancer
[4].Thistradeoffcanbetracedtotheroleof
ovarian steroids as both bone trophic hor-
monesandmitoticstimulantsfortargettis-
suesinthebreast.Thislinkagefunctionsto
help in the mobilization of calcium stores
duringlactation,butresultsinatradeoffbe-
tween bone health and cancer risk later in
life.
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Figure 1. Three-month height growth (±SE) in
Bolivianchildrenwithhighorlow/normalCRPlevels
andhighorlowskinfoldmeasuresofsubcutaneous
fat. Redrawn from McDade etal.[2].
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